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not rcacliecl even the perfection which systems interests mhiclz have been tlevelopetl under its au-
of  electrical ligllting have attained. spices. No president of the nation, and no minister 

JOIINTIZOWIIRII)(~E.of the departnlent nrid(:r which the observatory is 

DR.  G O U L D ' S  WORII  A T  THE CORDOBA 
OBSERVATORY.  

[TIIE Boston papers of last week Thursday gave a 
full account of tlie complimentary dinner given to 
Dr. Bcnjanlin A. Gould on his return to this country, 
afrer the completion of liis long series of observations 
irl the  Argentine Republic. We place before our 
readers that portion of the address made by Dr. 
Gould after the clinller, which narrates the hislory of 
his u~~tlertaliing, on ~vhicll he has expetided nearly 
fifteen years. Want of space prevents our giving tlie 
ii~troililctory reinarlts in response to the warn1 wel- 
come wllicli he received froriz liis hosts, or the many 
other excellent atlclresses upon the occasion.] 

The u~idertaking began, as you lrnow, wit11 the 
project of a private astronoiilical espedition, for which 
iuy friends in IZosto11 arid vicinity had pro~nisecl the 
pecuniary means. The selection of Cordoba as an  
especially desirable place was chiefly due to our la- 
nlented countryman, Gilliss, wllose astronomical niis- 
sion to Santiago de Cllile hat1 resulted in extensive 
and valuable observations of sontlierri stars, a i d  in 
the e s t ab l i sh~ne~~ t  of a riatioiial ol~servatory, vhile it 
l ~ a dellabled him to form a souud judgment as to tlle 
relative advantages of different points it1 Soutll Anzer- 
ica for astronornical p~upc~ses,  not\\-itl~st~~nclirigthe 
total want of trustworthy ineteorological data. This 
choice of place was coniirmetl by the counsel of the 
drgelltine minister to this c o u ~ ~ t r y .  Tllat ~ninister 
\\.as Sarmiento, a man who needs no e~~coill iwn liere; 
for durir~g his brief residence in tlle United States 
lie gainetl an  exceptional i iu~nber of friends and 
admirers. H e  transmitled to his gover~~~nent , ,  tllen 
under the l~residency of Gen. Nitre, rny application 
for certain privileges and assurances, all of which 
were at  once cordially concedecl; but his ii~terest in 
the plan bec;~nie furthermore so great, that w11e11, 
soon afterwarils, lie was hiinself elected president, he 
obtained the assent of the Argentiue congress to the 
establishment of a natio~lal  observatory, arld wrote 
asking me to change rny plans accordingly. Tlle 
official inr~itation was sent in due time by tlie rninis- 
ter of public instructiorl, Dr. Avellaneda. The gov- 
ernment assumed the expelise of the instrnments and 
eqnip~nents already bespolien, and autliorizeil the en- 
gagement of the requisite assistants. 

1111874 Dr. Avellanrila insucceeded S ~ r r n i e i ~ t o  
the presidency, and in 1880 11e was himself succeeded 
by Gen. Iioca. Thus four successive admi~listrations 
have encouraged and sustai~ietl the undertaliing; a r ~ d  
notwithstanding the high political exci tenle~~t  wllicll 
tjften prevails, and nlight easily have disinclined the  
members of any one party to give cordial aid to insti- 
tutioils establislle(1 or fostered by their opponents, 
there llas never been manting a spirit of decided 

placed, has failed to give strong practical eviclence 
of his good mill. There has been none of them to  
whom I do not owe a debt of gratitude. I have never 
nzade an official request which has not been gl.antec1, 
and ill such a may as to enhance the favor. And 
just as the official founders of tlle ol~servatory met 
us wit11 a cordial welcoune on our arrival, so the gov- 
ernment of to-(lay has overwlzeltned nze with liind- 
ness, and tokens of regard, on m y  departure. On the 
very last evening before erribarlting, when it \\,as my 
privilege to receive the faren~ells of a crolvdecl assenl- 
blage in the llalls of tlie Argentine geographical 
institute, and to hear words of sgnlpathy and com-
rner~dation froin the lips of Gen. Sarmiento, my 
earliebt ~ i rgent iue  friend, spealting in behalf of that  
society, I replied in the few words vlzich alo~ie \Irere 
possible at  tlie time, but with all sincerity ailc1 trnth- 
fulness, as follows: -

" I t  was you, sir, who provideil the opportunity for 
which I was yearning: it was the Argentine Republic 
wliich niade it easy for rile to avail nlyself of it. I t  
has been thc national governnle~zt which, ill its mri-  
ous phases, and under so many different ailministra- 
tio~la, alwaysprovicled all ~~ee t l fu l  means ant1 resources: 
it is the ilrgentine people ~vliich has accoinpaniecl nie 
in my tasks, giving sul)port by their sgrnpatlly, and 
itlce~ltiveby their liinciness." 

The original purpose of the expedition was to 
~ n a k ea thoro[igh snrvey of the southern heavens by 
obsel.~ations ~nnde  in zones between the parallel of 
:3U0 and the polar circle; but tlle plan grew, under the 
i ~ ~ f l u t ~ ~ i c ccii,curnstances, until tlie scrutiny com-of 
prised the whole regioi~ from the tropic to nithin ten 
clegrees of the pole, -somewhat more thari fifty-seven 
degrees in ~ ~ i t l t h ,  instead of thirty-seven clegrees. 
Ant1 alt l~ough it was no part of tlle original design 
to perfor111 all the ~lrlmerical computations, a11t1 still 
less to bring the results into tlle form of a finished 
catalogue, it has been nly except io~~al  privilege, 
nnique in astronomical history so far as I an1 
amarr, to enjoy the means and opport~ulitg for per- 
sonally snprrvisi~lg all that vast labor, and to see tho 
results published in their definite, permanent, form. 
Of course this lias required time. The three years 
which 1had purposed devoting to the leas coinplete 
work have been drawn out to nearly fiftren; and you 
will compreliend what that implies for one who loves 
tlie friends of his youth, his Iriildred, a ~ i d  his coun- 
try. Yet ere11 hcre there has beer1 consolalion. For, 
while the worlr has demanded all that period, it did 
not absorb the whole time, and opportur~ity was left 
for other studies. A~nong the astronomical otles, i t  
lias been possible to exanline all the stars as bright 
as the seventh magnitude, up to lo0 of north declina- 
tion, for carefnl estimates of their respective bril- 
liancy, and to refor111 the arrangement arid bountlaries 
of the southern constellatio~is; also lo carry out the 
observations and computations for anotl~er stellar 
catalogue, ruore exact than that of the zotles, and 

friendliness to the observatory, an11 to the scie~~tific extencling over tlle ~vllole southern l~etnisl~here. The 



S C I E N C E .  


total nulriber of differelit stars in this catalogue is 
less tliaii irl tlie other; b ~ i t  t11:lt of tlie observatio~is 
is greatrr, ailice e:~cll star 11:~s been ol)*err-ed niany 
times, as vell as ~vitil greater precisioii. This cata- 
logue, too, is at  last fiiiislletl, arid in llie halids of the 
printer; anti thns it is that I an1 once rnore at  l~otne  
witli yon, lily clierislied f~.ieiicls. 

I arn llopeful that tlie tli~ta now collected rnay 
tliro\I- sorile aclditioiial liglit lipon the great proble~il 
of the distributio~i of tile $tars in space. Pet,  even 
slio~ild these 13ro1-t: iiis~~fficient, tliere is reasoil to 
believe t l i i~t  tile rie\v labors alreucly begtul I)y my 
successor, Dr. Tlloi~ie, 1v1io 11as been connected ~1-it1i 
the observatory froin tlie vtiry first, will ~ ~ r o r i d e  
rvhatever adtiitional inforirintioli niay be needfnl for 
tlie ~ u ~ , l ) o s e .Among tlie otller researclies n-hiclr 
hare  golie oil wl~iie tlie preparatioli of tlie zone cnta- 
logue dragged its slow lengtti along, l i n  b ~ e n  a stutly 
of Lhe ~tleteorology of the country. The absolnte 
lack of i~lforination on tlie subject liacl fol,cetl itself 
uiiplea~aiitly upon niy notice wlien eiidraroring to 
select the most suitable place for tlie obsc:i,ratorg; 
and, as it ~voaid have been disgl,aceful for a ~ i y  scien-
tific iiic[uil'er to reside ill the country nitliout tryinc 
to supl3ly the want ill some degrce, I succeetled ill en- 
listing tlie aicl of various eclucated lneli and worurn 
in tliffererit parts of the con11ti.y alid a~ljaceiit ones. 
The governinent and congress acceded to illy rec-
ornmendittio~~that a nioclest sun1 slloald he alrnt~ally 
appropriated for tlie p ~ u c l ~ a s e  barorrieters, t,lier- of 
rnoineters, rairr-gauges, etc., to he lent to voln~iteer 
observers, ant1 for arritngi~ig, coniputiiig, and pnblisli- 
irig tlie rt:s~~lts. I n  this way was orgaiiized, ill 1872, 
tlle drgeiitilie meteoi~oloyical oficc, s.1iich lias estab- 
lisl~eclno less than fifty-t~vo stations, scatte1,etl from 
the Ancles to the Atlaiitic, ant1 fl.oln 13olivia to Terra 
del Fuego. A t  the erid of tlie year 1884 there rvere 
already t.rveiit>--three points at  vliicli the observa-
tions liacl been conti1111ously rriade, three times a day, 
for at  least fonr years, and sixte3eii otliers at n-liicli 
tliey 11:~tl alreatiy I~eeri coritiiinecl for niore tliaii two 
years. These l~ave  provided the liecessary data Soy 
const r~~ct ing  lilies with to1eral)le pre- tlie isotllernial 
cision for all of Sontl! ;iwei.ica, fro111 t l ~ e  torrid zone 
to Cape IIorn. Sonle little lias also been accoln-
plishecl in tleteriniiiing locnl coristalits of ttlrrestrial 
magnetis~n; and our clet~rniiiiations of geograpllical 
positioil hare nearly kept pace wit11 the exteri-ion of 
the tel~grapli-wires. Tlie beats of tlie Cortloba cloclc 
hare  bee11 heard, and a~~toi i~at ica l ly  recoi.cled: arnitl the 
plash botli of Atlantic and Pnc~fic waves. tlieA I I ~  
series of loiigitnde cleter~niiiations rrlade by tlie U. S. 
nary  expeditions between Bncnos Aires arltl Enrolp 
on the one side urider Cspt. Green, and betmeen tlie 
United States mid Valpamiso under Cayt. Davis on 
tlie otlier, give, rl-licari colnbi~led mitli tile trl-o So~itli- 
Arlierican ~iieasurenie~its, values for the longitude of 
Cordoba wliicli differ only by one-sis~ll of a second; 
this being the total anioluit of the a:,g~,eg;~te errors 
of tlie several deterillillations ill a series which, pass- 
ing t111.ougli Br'uil, the Cape Vercle Islarids, RIatleira, 
Portugal, Eliglancl, Ireland, Sewforui~dland, the Unit- 
ed States, Centl,al Aluerica, and down tlie coasts of 

Ecuador, Peru, and Cl~ile, coriipletps tlie fall circuit 
at Cordoba agaili. 

But I will liot clescaut r~pon collaleral matters, nol. 
convert illis gatlierirlg of frieiids illto ail nstronorui- 
cal lect~ue-roorn. There are bat  tmo poiilts nio1.e 
that I wish to menlion. Orie is, that 1clierisli a Iiope 
that our sojourn at  Cordoba may liereafter be coil- 
siileretl as markilig all epocii in a nt?w !nethod of 
astroiioinical observation. iiaiiiel-. tile pliotograpliic. 
Tile incep t io~~  of this rnetliod be- and irltrodr~ctio~i 
loligs to our coilritrg~iia~i, Mr. liutlierfru~ci; alld it TVZIS 

only throng11 llis frienclly aid in several xays  that I 
w:ts enabletl to give it a 1argc.r scope, in 5pite of many 
obstacles. Nolv, I car1 repoll tliat every i:~~pol'tant 
cli~ster of st:n.s iii tlie sontl~ern liernispliere 11as been 
repentedly pliotographed at  Coi~cloba, n-it11 a precision 
of ciefinitioi~ in the stellar iniages ~vliicli ~ ~ e i m i t s  ac-
enrate luicroscopic nieasurein~nt;  that tliese nleas- 
urerneiits are I I ~ T Vacti\-ely going on;  and tliat the3 
Argeiitiile gover~irrient has uiidertaken to provide the 
nieails for tlieir co~itinnance nntler my st~ger~isioli .  
I t  inay be that I over-estimate the iniportalice of this 
riew rrietllod ; but I coiifcss that lily ex1)ectatiolis are 
very Iligli. Aiiotller year onglit to sliow us mlietlier 
they are exaggerated or not. 

The otller j~oirit is, that a rcry large share of tlie 
merit ~vliicli you so libernlly attribute to nie belongs 
to tlie f a i t l~ f~ t l  of fellow-worliers \villi rvl~osestaff 
assista~iceI I~ave been s i~igula~~ly  7'his 1111- favored. 
selfisli elt~votion to tlie great uliclertalrings in n~hicli 
they took pa~ , t ,  their loyalty, t,i~list~vortI~i~iess, ancl 
ability, have, in tlie great majority of cases, been be- 
yond all praibe. Happil~-, arid inestiina- their f ;~it l lfr~l  
ble services to science are placrcl or1 durable record; 
aiicl yet unborn astroi~orners will knolv, at  least ill 
p:trt, l io~v great liave beeii their tleserts. 'I'lie senior 
of thoin, L)r. Joliii ;\l. Thonie, ~vliose services began 
in 1870, before IT-e started sontliward, is now director 
of tlie observatory! rnhe1.e lie lias b ~ g n n  a rlem aiid im- 
portant n-orli, rvliicl~ Tr7ill do l!orior to liirn arid to the 
i i i s t i t i o i  Another, Air. Walter G. Davis, wlio has 
labored rilost rar~iestly aiicl cficient,ly for eiglit years 
a ~ i d  a Iialf, is IIOT tlirector of the meteorological 
office, nllic11 is assun~irig 1a1,ge proportioris, and 
uncler ~vhicli 11e is now organiziiig a rrieleorological 
station of llie lligliest class. One noble young man, 
Mr. Stevens, n.as suirimoned, without an  illstant's 
~ a r n i l ~ g ,  i~ higher remarel tlian earth conld give, to 
leavi~rg no ineniories bellind him other illan of affec- 
tion, ad~riiratioii, arid respect. I t  was a sore loss for 
us, ancl for the berearetl p;trellts ill New Hampshire, 
to mlioln lle v a s  tlieir olily eastlily stay arrcl staff. 
lIacl he liretl, liis friends aricl country ~vonitl have 
had al~uiitlalit canse for pride in Iiini. As it is, tlle 
nunlber of tliose who love and honor his illenlory 
lu:ty perliaps be sn~aller, but t l l ~ i r  pride and admi- 
ration are no less Illan had they seen tlie full liarvest 
instexcl of the r,icll promise o~ily. Rir. Bacllniana, a 
native of Austria, wlio labored ~vitli us  for niore than 
ten years, is now at  the lieacl of tlle Argentine 11aval 
academy in Buenos Aires, with more tllail three 
liurldrerl pupils, and ail elegant little observatory. 
17-liere lie fiiids repose froiii admi~~istrative cares iri 



astronomical ~vorlc a~l i l logo~~s  to tliat to which lie gave 
liis energies at Cordl~ba. IIe has alreatly n~idertaken 
sonle longitntle deter~niiiatio~is, arranged a time- a ~ ~ t l  
ball, mllicll is probably alrrady g i v i ~ ~ g  daily signals, 
by ~v l i i c l~  outer l~velvethe siiipping in the roads, 
lililes a%ay, may correct a ~ i d  rate tlieir cllroliome- 
lers. 

I have -pol;e~i longer than I inteniled, but mill malre 
no apologies, for I klio\v your f~iendly irldi~lgonce. I t  
only remnins to siry fur these Ai.gentine scieritific in- 
stitations, that I believe tlieir snccess to be now as- 
sured; tliey will enter upon ne\v and enlarged fields 
of u s e f n l l l ! ~ ~ ~ ,incleed tlicy ought, for tlie world as 
moves; and, for niyself, lliat t1:e renielubrnlice of 
this occasioli and of your lti~idnessouer\~-l~elmi~ig 
will be a source of pride t,o lne t l~rough life, and to 
my chililre~i afterwards. 

S E JII  7'1C LA N G  U.4 G E S  A T I$A-lR VARD 

I N  a prograrunie of the Scmit.ic courses given by 
Professors Toy ant1 Lyor: ill I-Iarvard university, 
we firiil the fi~llo\ving statements ii~terestirig to tlie 
young st~tdent.  'rlie Seniitic farlily (orie of tlie two 
i~iflecting families of tlie ~vorlcl, tile other being the 
Intlo-Europcnn) is divided into two gro~ips, in v l~ic l l  
tlie sevel.al lar~gnages a1.c ili.>tributed as follo\vs: -

f :I. ~ a l ) y ~ o 1 r i a n - i \ ~ s y ~ i : l l l .  


i 
f Clas.ici~l Aram;~ic(Sjriac)

1 I'nlirry~~eile. 


Kortli- ( 2 .  Aramt~ic. { .Jewish Arainaic. 

Semitic. { I Saina~itan. 

1 i \.nrious iiloderir dialects.
1 f I'liocuician, older and latcv(r'iinic:. 
) 3. ('anaanitic.{ I Iebicm, biblical and post.l~iblical. 
I Jloxbitc, ctc. 
( 	 1. Aml,ic, classical, arid nroilrrn dialects of tlie 

Ilrdamin, and of I:gypt, Alg(.ria, and Syria. 
, 	 . ( 5 .  Sabcan, mnbracin, ~ c v c r a lclialccts. 

j < G .  Ethiopic,and tlie iriodcrn rclatcd dialects, Ain-
( 	 l~aric, 'l'igrc, Tigriiia. 

The two groups differ fro111 each other colisider:tbly 
in granlniar and lexicon. A member of either is mnch 
nearer to its fello~v-nlembers tlian to any member of 
tlie otlier; tllns, Assyrian is more i~rlportant than 
Arabic for Hebrew lesicograpliy, inicl Etliiopic and 
Arabic are of Illore value tlian Hebrew or Aramaic 
for Sabean. Still, all tliese laiiguages have lnucli in 
colnnion with orie a~iotller, and each throws light 011 

the others. 
The c1:oice of a student will depend or1 his special 

airn. Aramaic is the si~nplcst Seniitic language in 
fornis, is necessary for the study of the Tahnud 
(Gcmara), mid colltairis material for biblical textnal 
criticis~l:, and for tlie ecclesiastical and secular liistory 
of tlle first sixteen or sere~lteen ce~~ tu r i e s  our era. of 
Hebrew is indispensable for the critical study of the 
Old Testament and Talnll~d (Nislina). Assyrian i,  
grar~~rliaticallyinteresting, ariil valuable for the err1 y 
history of western Asia, and for Xorth-Seinitic civ- 
ilization in general. Phoenician exists allllosi n-l~olly 
in inscriptions, -a fern of ~vliicll are of historical i~ii-  
portarlce (B.C. 500-AD. 150),-and ill Lal.in trail- 

scriptio~l in the Poenulus of Plautrls. lirabic lias 
lirost frilly preserved t l ~ e  old i~iflectioilxl forms, is 
illdispensable ill the study of gerieral Sen~itic grain- 
mar, nntl has a large alid varied literature, of ~vllicll 
tile liistorical part is of great value, and tlie poetry 
interesting. Sabeail, or IJimyaritic, is fo111ic1 only in 
iriscriptionq, \vllicll have recently revealctl tlie exist- 
ence of ail ancient and reniar1iai)le ci\~ilization in 
soutllerri Arabia, a ~ i dn langua:.e l~reqeiitilig note- 
rvo~tliy peculiarities. Etliiopic, nearly related to 
Sabean, is tlie lniig~~nge tl:e ofof Cllristian period 
t,lle Scnlitic colony ill caste1.11 Africa. I t s  l i te rn t~ue 
consists of a Ilible traii\lation, nlonliisli cllronicles, 
and versions of sc~erwl i~iiportant apocalyptic 1)ooIts. 
Tlle graln~l?ar is rcnlarl;nble for the symnietrg of the 
verb. l i t  p~,esent it lias becn replacecl by v;l~ions 
related dialects, one of n-1:icll was tlle Iarigl~ngc: of 
the late 1<i11g Tlieotlore of Abe~sinia.  

3-0 genetic relation between tlie Se~iiitic. aliil I~ ido-  
Ra~.opea~lfamilies lias yet been discovci~etl. Tlic: lexi- 
con of tllc one does not liclp tliat of tlie otlier, ancl 
o111y tlie nlost gelleral corlllection (:si.ts l)t~t,!veen 
their grammars. I t  is only a seemi~ig c~scel~li i~ii  to 
this statement, wliere one language I:ns brji.ronec1 fronl 
another3 as is the case with tlle nloder~i Persi:111 n i~d  
the H i n d ~ ~ s t n ~ i i ,  a large part of 1~11o.e vocabu1;rries 
is t,altcn from the Arabic, arid tile Er:uiiir~i IIuzvn- 
resli, ~r~llicll Elas taliell much f~.onr Artinlaic. 'l'nri<ibl~, 
a nleniber of still ariother fanlily, is si~iiilnily iiidebtrd 
to Arabic, 

AT t,he lneeting of tlie 1toy:~l society of nort1ie1,n 
antiquaries, held April 14, ISS.5, I,. Zincli gave an ac- 
coulit of t,he discove~ie* liitlierto riiatle regai.ding tlie 
stone age of Africa. T11et.e wa.: ]low r:o cloubt that  
Africa llad its stolie age, :?s well as 1i:urope. Both in 
tlie old caltivatecl li~ntl of Egypt a~rtl tlle ~vell-l;~ion-~: 
clesert of Saliar;~, the iii1l:tbitniits i ~ i  :heir time had 
orily instrunieiits of' stone ; l ~ u tlie ivo~~lrl  speak only 
about the stole i~gt: of Soutli Africa. b l ~ o u t  twenty 
years si~ice, 11 :is ni:ttle tlle first tincl of stone objects 
ill the regioi~ of the Cape of Good Iiope. \\'e lrllov 
liow tliat !lie 11;itires on tlie soutll-n-est coast of Cape- 
land, eveti at t1ic' end of t l ~ :  sisteentli century, paid 
extravngn~~tpriccs for iron, and IIagarlliens llad before 
found tile natives of &Iaclagascar lising wcaposis of 
iron. I:clics of tlie stone age are also found aliio~ig 
tlie I311-1~i11eri. \v111) were driven hack to tlie Iialabari 
deecrt, a ~ i d  wllosc arrow-heads were of stolie. Tllcre 
are ~ I I L I I I ~ill Soutl: Africa, f1.0111 ail ethnological poi~l t  
of view, tliree peoples, - tlie IIafirs, Hottelitots, and 
1311sl11iie11,-~vllo represent tlirce waves of migratiol:. 
'I 'l~e last are the oldest people of tlie larid, and have 
ill tlieir tirile exte~itled tlieniselves far to tl:c sout l~ ,  
\vl~c>rc, they ha re  left rrioliui~ients i i i  tlie rocky l l r~ l lo~\~r ,  
of variuns ki~ids,  rseciited wit11 mncl: ability. Tliey 
were ncquai~itecl \\-it11 perspective, ancl liatl an appre- 
c i a ~ i o ~ lof caricature. Tlie Hottentots later drove 
theun bacl;, but were tlieniselves driven bixcli by tlie 
E i ~ r o p e a ~ ~ s  The last, xvlio caliie from and tlle IIaffirs. 
the 1iort11, began to el~croacli on tlie Cape territory 


